PRYING TOOL WITH POSITIONABLE HANDLE 



Technical Field 
This disclosure relates to a prying and lifting tool and, more 

particularly, to a prying and lifting tool having a positionable handle. 



Background of the Invention 
Prying tools are used in a variety of situations. For instance, they 

10 can be used to remove pressed seals such as axel seals, and to remove 
pulleys and other attachments from shafts, among other uses. As shown 
in Fig. 1, a prying tool 10 generally has a head end 12 and a handle end 
14. The head end 12 further includes one or two working ends 16 that 
have a reduced thickness compared to the remainder of the head end. The 

15 working ends 16 allow the tool to get under or otherwise provide a lifting 
or prying point to remove a desired seal or other item. In operation, a user 
places one of the working ends 16 under the item to be removed, and rests 
an end 18 on a suitable surface. Once so positioned, the user rotates the 
handle 14 which causes the tool to rotate about a fulcrum at the end 18. 

20 This, in turn, causes the working end 16 to lift or otherwise force out the 
object to be removed. 

Although useful, present pry tools are somewhat heavy, bulky, and 
cannot be used in tight situations. Embodiments of the invention address 
these and other limitations in the prior art. 

25 

Brief Description of the Drawings 
Fig. 1 is a line drawing showing a prying tool of the prior art. 
Fig. 2 is a line drawing showing a prying tool according to an 
embodiment of the invention. 
30 Fig. 3 is an isometric view showing how the prying tool of 

embodiments of the invention is assembled. 
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Fig. 4 is a line drawing illustrating how a removable handle can be 
inserted into the removable head of embodiments of the invention. 

Fig. 5 is a side view showing an assembled tool according to 
embodiments of the invention. 
5 Fig. 6 is a line drawing of a tool head according to other 

embodiments of the invention. 

Fig. 7 is a line drawing of another tool head according to 
embodiments of the invention. 

Fig. 8 is a side view drawing showing embodiments of the invention 
10 in use. 

Fig. 9 is a side view drawing showing how two embodiments of the 
invention can be used in cooperation. 

Detailed Description of the Preferred Embodiments 
The prying tool according to embodiments of the invention includes a 
head portion and a handle portion. The handle portion can be positioned 
relative to the head portion. Additionally, in some embodiments, the 
handle portion can be separated from the head portion. Embodiments of 
the invention also include a tool head having an aperture with a 
predetermined shape that can be mated with a projection from a handle. 
The predetermined shape of the aperture and projection allows the handle 
to be attached to the removable head in a variety of positions. 

Referring to Fig. 2, a tool 20 according to embodiments of the 
invention is shown. The tool 20 includes a head 22 having a pair of 
working ends 26 and a resting end 28. Additionally, the head 22 has an 
aperture 30 created therein. A handle 32 includes a projection 34 suitably 
sized to be insertable into the aperture 30. 

Preferably, the aperture 30 is formed so that the handle projection 
34 may be inserted in a number of different positions, where each of the 
positions causes the handle to have a different position relative to the head 
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22. For instance, in one position, the projection 34 is inserted into the 
aperture 30 such that the handle 32 extends directly away from the head 
22. In this position, the tool 20 is similar to the tool 10 of Fig. 1. 
Additionally, the projection 34 is insertable into the aperture 30 such that 
5 the handle 32 is positioned at an angle offset relative to the head 22. Two 
different handle positions relative to a static head 22 are shown in Fig. 2 
in outUne form. Thus, by selecting how the projection 34 of the handle 32 
is inserted into the aperture 30, a user of the tool determines how the tool 
can best be used for a particular application. Specifically, the tool 20 has 

10 advantages when working in tight areas where the tool 10 of Fig. 1 could 
not be used. This is explained in detail below. 

Fig. 3 illustrates how the projection 34 is inserted into the aperture 
30 of the head 22. The handle 32 in Fig. 3 is illustrated as a ratchet type 
handle, i.e. one that can be used to turn the projection 34 when the handle 

15 is moved in one direction, and allows the projection 34 to remain 

stationary when the handle is moved in the opposite direction, as is well 
known in the art. Of course, the handle 32 need not be a ratchet-type, and 
any suitable handle 32 can be used. Additionally, if a ratchet-type handle 
is used, the projection of the handle 32 may be permanently fixed to the 

20 head 22. In this way, the handle would not need to be inserted into the 
head 22, but rather only the angle of the head 22 adjusted relative to the 
handle 32. 

Referring back to Fig. 3, the tool user selects a position in which to 
insert the projection 34 of the handle 32 through the aperture 30. In the 

25 example shown in Fig. 3, the aperture 30 includes eight points while the 
projection 34 is square-shaped. As shown in Fig. 4, the projection 34 is 
illustrated as having four corners labeled A, B, C and D while the aperture 
30 is shaped as an eight point star, labeled 1-8. Any one of the corners A, 
B, C or D of the projection 34 can be aligned with any one of the points 1-8 

30 of the aperture 30. For instance, if corner A of the projection 34 is inserted 
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into the aperture 30 such that it is adjacent to the point 1, then corner B 
will be aligned with point 3, corner C aligned with point 5, and corner D 
aligned with point 7. As described above, any of the corners of the 
projection 34 can align with any one of the points 1-A in the aperture 30. 
5 Thus, in this illustrated environment, there are eight different positions 
that the handle 32 can be positioned with respect to the head 22. Further, 
if the handle 32 is a ratcheting handle, then nearly any amount of desired 
angle offset between the handle 32 and the head 22 can be achieved by 
rotating the ratchet until the desired angle is selected. 

10 Fig. 5 is a side view illustrating the handle 32 fully inserted through 

the aperture 30 of the head 22. In this illustrated embodiment, a retaining 
ball 36, which is generally integrated into the projection 34 and outwardly 
biased by a spring (not shown), is positioned such that it provides a 
frictional force tending to keep the head 22 attached to the handle 32. Of 

15 course, the retaining ball 36 need not be present in all embodiments of the 
handle 32, nor would the retaining ball 36 need to be fully positioned on 
the side of the head 22 opposite the handle 32, as shown in FIG. 5. In 
other words, if the head 22 was as thick as or thicker than the size of the 
projection 34, the retaining ball 36 would not be visible extending beyond 

20 the edge of the head 22 opposite the inserted handle 32, but would still 
operate to tend to keep the head attached to the handle. 

Figs. 6 and 7 illustrate two particular embodiments of the removable 
head 22. As shown in Fig. 6, the head 22 is shaped so as to be particularly 
advantageous in removing pressed seals, O-rings, bearings, or other 

25 smaller type devices. In particular, the working ends 26 of the head 22 are 
generally elongated and may in fact be quite narrow. Conversely, the head 
22 of Fig. 7 only includes one elongated working end 26, which is shorter 
and thicker than the long working end 26 of the head 22 of Fig. 6. This 
decreased length and increased thickness of the working end 26 of the 

30 head 22 shown in FIG. 7 allows the head 22 to be particularly well suited 
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as a prying tool. Of course, embodiments of the invention can include 
removable heads 22 having almost any shape suitable for almost any 
picking, pulling, prying, lifting, moving function. Additionally, the 
removable heads 22 can be sized to perform different functions while still . 
5 able to operate with the same handle 32. In such embodiments, no matter 
the size of the head 22 or working ends 26 of the particular tool, the 
aperture 30 is sized to receive the projection 34 from the handle 32. Thus, 
instead of forcing a user to carry a full different tool for each size, users 
can be fully prepared for any size pulling or prying job with a minimum of 

10 different types of tools. For example, instead of carrying four different 

sized tools 10 of the prior art, users of embodiments of the invention could 
carry a single handle 32 and four replaceable heads 22, thus saving weight 
and space in a toolbox. 

Not only can the heads 22 have different sizes, the aperture 30 in 

15 the heads 22 can be sized to accept "extensions", such as those used for 

socket-type wrenches, or other types of extensions. As is known in the art, 
an extension can be coupled between the handle and tool head to extend 
the tool head from the handle. Extensions can come in different sizes, 
from less than 1 inch to greater than 36 inches. In this way, the tool head 

20 is "extended" away from the handle by the length of the extension. Thus, 
the tool head may be able to be operated when extended away from the 
handle when otherwise not operable, due to the handle striking surfaces 
when working in tight areas. 

In particular, with reference to FIG. 6, a first example size could 

25 have a length of about 5 inches, an overall width of about 5-1/2 inches, a 
neck width (the width of the head 22 surrounding the aperture 30) of 
about 1.6 inches, have an aperture 30 sized to accept a 3/4 inch projection 
34, and be formed of a sturdy metal, such as steel (one example of which is 
AR (Abrasion Resistant) steel, such as AR400), chromed steel, iron, or 

30 titanium having a thickness of about 1/4 inch. A second example could 
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have a length of about 4.2 inches, an overall width of about 4-1/2 inches, a 
neck width of about 1.4 inches, have an aperture 30 sized to accept a 1/2 
inch projection 34, and have a thickness of about 3/16 inch. A third 
example could have a length of about 3.2 inches, an overall width of about 
5 3-1/2 inches, a neck width of about 1 inch, have an aperture 30 sized to 
accept a 3/8 inch projection 34, and have a thickness of about 1/8 inch. A 
fourth example could have a length of about 2.3 inches, an overall width of 
about 2.4 inches, a neck width of about .7 inches, have an aperture 30 
sized to accept a 1/4 inch projection 34, and be formed from metal having a 
10 thickness of about 10 gauge. Of course, these specific sizes described 
above are simply example sizes, and the invention can be practiced by 
tools having different sizes or shapes than those shown in FIG. 6 and 
described herein. 

With reference to FIG. 7, a first example size could have a length of 

15 about 2 1/2 inches, an overall width of about 3.7 inches, a neck width of 
about 1-1/4 inches, have an aperture 30 sized to accept a 1/2 inch 
projection 34, and have a thickness of about 3/4 inch. A second example 
could have a length of about 2 inches, an overall width of about 3 inches, a 
neck width of about 1 inch, have an aperture 30 sized to accept a 3/8 inch 

20 projection 34, and have a thickness of about 5/8 inch. A third example 
could have a length of about 1.6 inches, an overall width of about 2.4 
inches, a neck width of about .8 inches, have an aperture 30 sized to accept 
a 3/8 inch projection 34, and have a thickness of about 1/2 inch. A fourth 
example could have a length of about 1 inch, an overall width of about 1- 

25 1/2 inches, a neck width of about 1/2 inch, have an aperture 30 sized to 

accept a 1/4 inch projection 34, and have a thickness of about 3/8 inch. As 
above, these specific sizes are simply example sizes and the invention can 
be practiced by tools having different sizes or shapes than those shown in 
FIG. 7 and described herein. 

30 An example of some of the advantages of the tool 20 are shown in 
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Fig. 8. That figures illustrates the tool 20 being used to remove an engine 
seal 40 from its housing 42. When an engine 44 is transverse mounted in 
an automobile, engine seals typically have less clearance between the 
engine 44 and a sidewall 50 or other impediment than if the engine were 
5 not transverse mounted. Because, especially in modern automobiles, the 
engine is fitted into the engine compartment with very little extra room, 
there is not much distance between the engine 44 and the sidewall 50. To 
remove the seal 40 from its housing 42, a seal puller or some prying tool 
must be used. Using an incorrect tool, such as a screwdriver, can damage 

10 the housing 42. If the housing 42 is damaged, a new seal 40 will not seat 
correctly, and the seal will leak. However, as indicated by dotted lines, a 
tool 10 as shown in Fig. 1 would not have enough clearance to operate. In 
other words, if the handle 32 extends directly from the head in the tool 10, 
it would hit the sidewall 50; thus, there is not enough clearance for the tool 

15 10 to operate. Instead, when using the tool 20 according to embodiments 
of the invention, the handle 32 can be offset from the head 22. Thus, even 
in tight enclosures, there is adequate room for the tool 20 to operate. 

In operation the handle 32 is set into the appropriate point of the 
aperture 30 so as to create adequate clearance for the tool 20 to operate. 

20 As shown in FIG. 8, the resting end 28 can sit on one end of the seal 40 
while one of the working ends 26 is inserted just behind the edge of the 
seal 40. The operator of the tool 20 provides a downward force and the tool 
20, acting as a first class lever having the resting end 28 as the fulcrum, 
causes the seal 46 to be removed without damaging the housing 44. As 

25 mentioned above, having eight positions in the aperture 30 allows the 
handle 32 to be inserted in any of eight positions relative to the head 22. 
Of course, more positions could be created in the aperture, but each 
additional point reduces the amount of working contact that the projection 
34 has against the points of the aperture 30. Alternatively, if a ratchet 

30 handle is used for the handle 32, then dozens of possible working positions 
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of the handle 32 relative to the head 22 can be set. 

With reference to Fig. 9, multiple tools 20 can be used in tandem to 
provide multiple points of lifting force. In this example, two tools 20 are 
inserted under a pulley 60 that is to be removed from a shaft 62. In 
5 operation, once positioned, a user of the tools 20 provides a lifting force in 
concert, that is, the user presses on both tools 20 simultaneously, which 
causes a balanced lifting force to urge the pulley 60 off of the shaft 62. 
Because the handles 32 are positionable relative to the head 22, the user 
can position the handles to a position that is both comfortable and 
10 advantageous. Had the handles 32 not been positionable relative to the 
heads 22, the handles would be locked in a position that is uncomfortable 
and inefficient for the tool operator. 



Patent Application 



8 



Docket No. 9793-004 



